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Description 

This  invention  related  to  a  flow  control  valve  suit- 
able  for  use  in  a  high-pressure,  small-flow  fluid  pres- 
sure  system  which  operates  with  an  especially  low- 
viscosity  hydraulic  fluid,  such  as  a  brake  device  for  an 
automobile. 

Fig.  5  shows  a  prior  art  flow  control  valve  in  which 
a  spool  2  is  slidably  mounted  in  a  sleeve  1. 

The  sleeve  1  is  formed  with  an  inlet  port  3  at  one 
side  thereof  near  its  top  end  and  with  an  outlet  port  4 
in  its  bottom  end.  An  annular  groove  5  is  formed  in  the 
inner  peripheral  surface  of  the  sleeve  1  so  as  to  com- 
municate  with  the  inlet  port  3  and  extend  over  the  en- 
tire  circumference  thereof. 

The  spool  2  is  also  formed  in  its  outer  periphery 
with  an  annular  groove  6  extending  over  the  entire  cir- 
cumference  thereof.  It  is  further  formed  with  a  plural- 
ity  of  radial  passages  8  interconnecting  the  annular 
groove  6  with  a  fluid  passage  7  extending  through  the 
center  of  the  spool  2. 

The  fluid  passage  7  has  its  top  end  open  and 
communicates  with  an  upper  chamber  Aformed  in  the 
sleeve  1.  Its  bottom  end  communicates  with  a  lower 
chamber  B  of  the  sleeve  1  through  an  orifice  9. 

A  compression  spring  10  as  a  biasing  means  is 
mounted  in  the  lower  chamber  B  in  the  sleeve  1  to 
exert  an  upward  force  to  the  spool  2. 

In  such  a  conventional  fluid  control  valve,  when 
the  fluid  pressure  differential  between  both  ends  of 
the  spool  2  is  smaller  than  a  predetermined  value,  the 
spool  2  will  be  pushed  up  by  the  spring  10  up  to  a  pos- 
ition  where  the  annular  grooves  5  and  6  communicate 
with  each  other.  Thus  in  this  state,  fluid  flows  from  in- 
let  port  3,  annular  groove  5,  annular  groove  6,  radial 
passages  8,  fluid  passage  7,  orifice  9  and  into  the 
lower  chamber  B  in  the  sleeve  1  and  is  discharged 
through  the  outlet  port  4. 

When  the  pressure  of  the  fluid  flowing  into  the  up- 
per  chamber  A  in  the  sleeve  1  through  the  inlet  port 
rises  and  the  pressure  differential  between  both  ends 
of  the  spool  2  increases,  the  spool  2  will  descend 
compressing  the  spring  10  under  the  pressure  differ- 
ential.  As  a  result,  the  annular  groove  6  will  move 
downwards  out  of  communication  with  the  annular 
groove  5,  thus  breaking  communication  between  the 
inlet  port  3  and  the  upper  chamber  A. 

When  the  inflow  of  fluid  is  cut  off  and  the  fluid  in 
the  upper  chamber  A  begins  to  flow  out  through  the 
orifice  9,  the  spool  2  will  be  pushed  up  by  the  spring 
10,  regaining  communication  between  the  annular 
grooves  5  and  6. 

By  repeating  this  operation,  the  pressure  differ- 
ential  between  both  ends  of  the  spool  2  will  be  kept 
equal  to  the  biasing  force  of  the  spring  10  divided  by 
the  sectional  area  of  the  spool.  Thus  the  flow  rate 
through  the  orifice  9  will  be  set  at  a  predetermined 
value  because  it  is  determined  by  the  pressure  differ- 

ential. 
If  such  a  conventional  flow  control  valve  for  the 

brake  device  of  an  automobile  is  used,  since  it  works 
in  a  low-viscosity,  high-pressure  line,  when  the  annu- 

5  lar  groove  5  in  the  sleeve  1  and  the  annular  groove  6 
in  the  spool  2  are  displaced  from  each  other,  the  fluid 
leakage  through  a  gap  formed  in  the  wall  separating 
the  grooves  5  and  6  tends  to  increase  to  such  a  de- 
gree  as  not  to  be  negligible.  Thus,  the  displacement 

10  between  the  annular  grooves  5  and  6  for  the  spool  to 
attain  a  balanced  position  will  grow  so  large  that  the 
position  of  the  spool  2  will  be  unstable.  This  makes  it 
necessary  to  use  an  urging  means  having  a  longer 
stroke. 

15  Also,  due  to  the  fluid  leakage,  the  actual  flow  rate 
may  deviate  from  the  target  flow  rate. 

On  the  other  hand,  if  oppositely  disposed  lateral 
holes  are  formed  in  the  sleeve  instead  of  the  annular 
groove  to  reduce  such  fluid  leakage,  though  the  leak- 

20  age  can  be  reduced,  the  unbalanced  force  acting  on 
the  spool  2  in  a  diametrical  direction  will  increase  due 
to  high  fluid  pressure,  making  it  necessary  to  use  a 
large-sized  spring  in  order  to  increase  the  biasing 
force. 

25  Further,  since  the  intended  flow  rate  is  extremely 
small,  if  the  biasing  force  is  increased,  the  orifice  will 
have  to  be  narrowed  extremely. 

An  object  of  this  invention  is  to  provide  a  flow  con- 
trol  valve  which  can  control  the  flow  rate  with  high  ac- 

30  curacy  even  if  used  in  a  high-pressure,  low-viscosity, 
low-flow  line. 

In  order  to  solve  the  above  problems,  according 
to  this  invention,  as  defined  in  Claim  1,  an  annular 
seal  is  liquid-tightly  fitted  in  the  annular  groove 

35  formed  in  the  sleeve.  A  sealing  portion  is  formed  be- 
tween  this  annular  seal  and  a  shoulder  portion  on  the 
spool  so  that  the  degree  of  opening  will  be  freely  ad- 
justable  and  the  fluid  leakage  can  be  prevented  when 
closed. 

40  With  this  arrangement,  fluid  leakage  can  be  pre- 
vented  through  the  wall  between  the  annular  groove 
in  the  sleeve  and  the  one  in  the  spool  when  they  are 
displaced  from  each  other.  Also,  no  such  diametrical 
unbalanced  force  would  occur  as  in  a  structure  using 

45  lateral  holes  in  place  of  the  annular  groove. 
Further,  the  biasing  means  for  exerting  a  biasing 

force  on  the  spool  may  be  an  electronically  and  vari- 
ably  controllable  one. 

According  to  this  invention,  the  annular  seal  is  fit- 
so  ted  in  the  annular  groove  formed  in  the  inner  periph- 

ery  of  the  sleeve,  with  the  inner  periphery  of  this  an- 
nular  seal  disposed  in  the  annular  groove  formed  in 
the  outer  periphery  of  the  spool.  With  this  arrange- 
ment,  when  the  spool  is  moved  by  the  balance  of  the 

55  differential  pressure  between  both  ends  of  the  spool 
and  the  biasing  means  such  as  springs  and  electro- 
magnets,  the  flow  control  valve  can  be  opened  and 
closed  in  a  controlled  manner  by  bringing  the  inner 

2 
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periphery  of  the  annular  seal  and  the  shoulder  portion 
on  the  spool  into  contact  with  each  other  and  separat- 
ing  them  from  each  other.  Thus  the  flow  rate  can  be 
controlled  with  high  accuracy  even  with  a  high- 
pressure,  low-viscosity,  low-flow  liquid. 

Therefore,  this  flow  control  valve  can  be  used  ad- 
vantageously  in  an  electronical  control  device  such 
as  an  anti  lock  control  in  a  brake  assembly  of  an  au- 
tomobile. 

Other  features  and  objects  of  the  present  inven- 
tion  will  become  apparent  from  the  following  descrip- 
tion  taken  with  reference  to  the  accompanying  draw- 
ings,  in  which: 

Figs.  1  and  2  are  vertical  sectional  side  views  of 
the  first  embodiment  of  the  flow  control  valve  ac- 
cording  to  this  invention  in  different  states; 
Fig.  3  is  a  vertical  sectional  side  view  of  the  sec- 
ond  embodiment; 
Fig.  4  is  a  vertical  sectional  view  of  the  third  em- 
bodiment;  and 
Fig.  5  is  a  vertical  sectional  view  of  a  prior  art  flow 
control  valve. 
In  the  embodiment  shown  in  Figs.  1  and  2,  a  spool 

12  is  slidably  mounted  in  the  sleeve  11. 
The  sleeve  1  1  is  formed  near  its  top  end  at  one 

side  with  an  inlet  port  13  and  in  its  bottom  end  with 
an  outlet  port  14.  Further  it  is  formed  in  its  inner  per- 
iphery  with  an  annular  groove  15  extending  over  the 
entire  circumference  thereof  so  as  to  communicate 
with  the  inlet  port  13. 

Also,  the  spool  12  is  formed  in  its  outer  periphery 
with  an  annular  groove  16  extending  over  the  entire 
circumference  thereof.  An  annular  seal  17  made  of  a 
soft  resilient  material  is  fitted  in  the  annular  groove  15 
with  its  inner  periphery  received  in  the  annular  groove 
16. 

The  annular  seal  17  is  formed  around  its  outer 
periphery  with  a  downwardly  extending  peripheral 
wall  and  is  fitted  liquid-tightly  in  the  annular  groove 
15.  When  the  spool  12  is  in  its  elevated  position  as 
shown  in  Figs.  1  ,  a  gap  is  formed  between  the  inner 
periphery  of  the  seal  17  and  a  shoulder  portion  of  the 
annular  groove  16,  whereas  in  its  lowered  position  as 
shown  in  Fig.  2,  the  inner  periphery  of  the  seal  17  is 
pressed  against  the  shoulder  portion  of  the  annular 
groove  16. 

Afluid  passage  1  8  is  formed  in  the  spool  12.  It  has 
a  top  opening  communicating  with  an  upper  chamber 
A  in  the  sleeve  1  1  and  a  bottom  opening  communicat- 
ing  with  a  lower  chamber  B  through  an  orifice  19. 

The  inner  periphery  of  the  sleeve  11  has  a  larger 
diameter  at  the  portion  above  the  annular  groove  15 
than  the  outer  periphery  of  the  spool  12,  so  that  when 
the  spool  is  in  its  elevated  or  retracted  position  (Fig. 
1),  a  groove  is  formed  around  the  upper  part  of  the 
spool  12  to  connect  the  annular  groove  15  in  the 
sleeve  11  to  the  upper  chamber  A  and  the  fluid  pas- 
sage  18. 

A  compression  spring  20  as  a  biasing  means  is 
mounted  in  the  lower  chamber  B  in  the  sleeve  11  to 
urge  the  spool  12  upwardly. 

In  this  arrangement,  the  differential  pressure  be- 
5  tween  both  ends  of  the  spool  12,  i.e.  both  ends  of  the 

orifice  19,  is  determined  by  the  force  F  of  the  spring 
20  and  the  sectional  area  S  of  the  spool,  so  that  the 
flow  rate  can  be  kept  at  a  constant  value  determined 
by  the  pressure  F/S  and  the  sectional  area  of  the  or- 

10  ifice.  This  will  be  described  more  specifically. 
Suppose  that  the  inlet  pressure  is  P1,  the  outlet 

pressure  is  P3,  and  the  pressure  in  the  upper  cham- 
ber  A  in  the  spool  12  is  P2.  When  the  gap  between  the 
spool  12  and  the  annular  seal  17  is  open,  P1  =  P2  > 

15  P3  +  F/S.  Thus  the  spool  12  will  move  downwards, 
closing  the  opening  between  the  spool  and  the  annu- 
lar  seal  (at  point  X  in  Fig.  2).  In  this  state,  since  P2  > 
P3,  the  fluid  in  the  upper  chamber  A  will  flow  through 
the  orifice  19  toward  the  outlet  port  14.  Then  the 

20  spool  will  move  upwardly  again,  opening  the  sealing 
portion  at  the  annular  seal  17.  This  is  repeated,  there- 
by  keeping  the  state  which  satisfies  P2  =  P3  +  F/S. 
Thus  the  differential  pressure  between  both  ends  of 
the  orifice  1  9  is  kept  to  F/S  irrespective  of  the  P1  and 

25  P3  values,  so  that  the  flow  rate  through  the  orifice  19 
is  kept  constant. 

Any  fluid  leakage  through  the  gap  between  the 
spool  12  and  the  sleeve  11  adds  to  the  overall  flow 
rate  through  the  control  valve.  But  such  leakage  can 

30  be  reduced  to  a  negligible  level  by  increasing  the 
length  of  contact  between  the  spool  and  the  sleeve. 

Namely,  a  conventional  flow  control  valve  (Fig.  5) 
was  opened  and  closed  making  use  of  the  wall  portion 
formed  between  the  groove  in  the  spool  and  the 

35  groove  in  the  sleeve  when  they  are  displaced  from 
each  other.  In  this  invention,  this  portion  is  replaced 
with  the  sealing  portion  on  the  annular  seal  17.  With 
this  arrangement,  fluid  leakage  when  the  valve  is  in 
its  closed  position  can  be  reduced  to  a  negligible  de- 

40  gree.  This  satisfies  the  requirements  of  high  pres- 
sure,  low  viscosity  and  low  flow  rate. 

The  sleeve  11  of  the  abovesaid  embodiment  is 
shown  to  be  integrally  formed.  But  for  manufacturing 
and  assembling  purposes,  it  may  be  made  up  of  a 

45  plurality  of  separable  parts. 
Also,  a  screw  for  adjusting  the  spring  pressure 

may  be  provided  so  that  the  pressure  of  the  spring  20 
will  be  adjustable. 

The  function  of  the  embodiment  shown  in  Figs.  1 
so  and  2  is  attainable  with  the  structure  shown  in  Fig.  3 

where  the  inlet  port  13  the  outlet  port  14,  the  orifice 
18  and  the  effective  sealing  surface  of  the  annular 
seal  17  are  positioned  in  reverse  relation. 

In  the  embodiment  of  Figs.  1  and  2  ,the  lower  one 
55  of  the  pressures  at  both  ends  of  the  spool  12  i.e.  at 

both  ends  of  the  orifice  19  is  the  outlet  pressure  P3 
whereas  the  higher  pressure  is  P3  +  F/S.  In  Fig.  3,  the 
higher  pressure  is  input  pressure  P1  whereas  the  low- 

3 
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er  pressure  is  P1  -  F/S.  In  either  case,  the  differential 
pressure  is  F/S. 

In  the  embodiment  of  Figs.  1  and  2,  the  annular 
seal  1  7  has  its  upstream  end  communicating  with  the 
inlet  port  13  and  its  downstream  end  communicating 
with  the  higher  pressure  end  face  of  the  spool  12 
through  the  gap  formed  between  the  outer  periphery 
of  the  spool  12  and  the  inner  periphery  of  the  sleeve 
11.  In  Fig.  3,  the  annular  seal  17  has  its  upstream  end 
communicating  with  the  lower  pressure  end  face  of 
the  spool  12  and  its  downstream  side  communicating 
with  the  outlet  port  14  through  the  gap  formed  be- 
tween  the  outer  periphery  of  the  spool  12  and  the  in- 
ner  periphery  of  the  sleeve  11. 

With  these  features  in  mind,  the  structure  and  op- 
eration  of  the  embodiment  shown  in  Fig.  3  will  be 
readily  understood  since  the  parts  having  the  same 
function  as  those  in  Figs.  1  and  2  are  identified  by  the 
same  numerals. 

Some  elements  of  the  embodiment  of  Fig.  3 
slightly  differ  in  design  from  those  of  Figs.  1  and  2 
showing  some  examples  of  possible  alternatives. 
One  of  such  differences  is  the  sectional  shape  of  the 
annular  seal  17.  It  is  required  to  have  the  function  of 
sealing  the  portion  between  itself  and  the  annular 
grooves  15  in  the  sleeve  11  and  the  function  of  open- 
ing  and  closing  the  fluid  passage  formed  between  the 
inner  edge  portion  of  the  annular  groove  15  and  the 
shoulder  portion  of  the  spool  12  at  the  boundary  be- 
tween  the  outer  periphery  of  the  spool  12  and  its  an- 
nular  groove  16. 

As  long  as  the  annular  seal  1  7  has  the  above  two 
functions,  it  may  have  any  desired  sectional  shape 
and  may  be  made  of  any  desired  material.  Another 
difference  is  the  fluid  passage  1  8  including  the  orifice 
1  9.  As  long  as  the  fluid  passage  1  8  is  provided  in  such 
a  way  as  to  connect  both  ends  of  the  spool  12  with 
each  other,  it  may  be  provided  either  in  the  spool  12 
or  outside  of  it. 

Fig.  4  shows  another  embodiment  in  which  the 
compression  spring  of  the  embodiments  shown  in 
Figs.  1  and  3  is  replaced  with  an  electronically  con- 
trolled  variable  biasing  means  in  the  form  of  an  elec- 
tromagnet.  This  embodiment  reflects  the  structure  of 
the  control  valve  in  more  practical  form. 

In  this  embodiment,  a  sleeve  11  is  mounted  in  a 
separate  housing  21  and  is  provided  with  an  annular 
seal  17. 

A  frame  22  is  mounted  in  the  lower  part  of  the 
housing  21  .  Acoil  23  and  an  armature  24  are  mounted 
in  the  frame  22  with  a  yoke  25  fixed  to  the  bottom  of 
the  frame  22  to  form  an  electromagnet  26. 

By  passing  a  current  through  the  coil  23,  a  mag- 
netic  flux  will  be  generated  through  the  armature  24, 
the  frame  22  and  the  yoke  25.  As  a  result  an  upward 
force  will  act  on  the  armature  24,  urging  the  spool  12 
upwardly  in  the  same  manner  as  the  spring  20  in  Figs. 
1  and  2. 

Since  the  biasing  force  on  the  spool  12  can  be 
changed  freely  by  changing  the  current  through  the 
coil  23,  the  flow  rate  can  be  adjusted  freely  by  remote 
control. 

Claims 

1  .  A  flow  control  valve  comprising: 
10  a  sleeve  (11)  formed  with  an  inlet  port  (13), 

an  outlet  port  (14)  and  an  annular  groove  (15)  in 
the  inner  periphery  thereof, 

a  spool  (12)  slidably  and  liquid-tightly 
mounted  in  said  sleeve  and  having  a  high- 

15  pressure  end  (A)  and  a  low-pressure  end  (B), 
said  spool  (12)  being  formed  in  the  outer 

periphery  thereof  with  an  annular  groove  (16) 
having  a  shoulder  portion, 

a  fluid  passage  (18)  provided  with  an  ori- 
20  fice  (19)  for  connecting  said  high-pressure  end 

(A)  with  said  low-pressure  end  (B), 
an  annular  seal  (17)  liquid-tightly  fitted  in 

said  annular  groove  (15)  formed  in  said  sleeve 
(11)  and  fitted  in  said  annular  groove  (16)  formed 

25  in  said  spool  (12)  with  a  gap  left  therebetween, 
a  biasing  means  (20)  for  biasing  said  spool 

(12)  in  a  direction  opposite  to  the  fluid  pressure 
differential  between  said  high-pressure  end  (A) 
and  said  low-pressure  end  (B)  of  said  spool  (12), 

30  said  annular  seal  (17)  forming,  in  cooper- 
ation  with  said  shoulder  portion,  a  sealing  portion 
for  opening  and  closing  fluid  communication  from 
said  inlet  port  (13)  toward  said  outlet  port  (14) 
through  said  orifice  (19)  as  said  spool  (12) 

35  moves, 
said  sealing  portion  being  opened  when 

said  fluid  pressure  differential  is  smaller  than  the 
pressure  corresponding  to  the  biasing  force  of 
said  biasing  means  (20)  and  closed  when  it  is 

40  larger,  whereby  said  pressure  differential  is  kept 
equal  to  the  pressure  corresponding  to  said  bias- 
ing  force  (20),  and  the  flow  rate  through  said  or- 
ifice  (19)  is  set  equal  to  the  value  determined  by 
said  pressure  differential  and  the  sectional  area 

45  of  said  orifice  (19)  and  corresponds  to  the  flow 
rate  between  said  inlet  port  (13)  and  said  outlet 
port  (14). 

2.  Af  low  control  valve  as  claimed  in  claim  1  ,  where- 
50  in  it  has  a  passage  extending  from  said  inlet  port 

to  said  high-pressure  end  of  said  spool  through 
said  sealing  portion  between  said  annular  seal 
and  said  shoulder  portion  on  said  spool  and  then 
extending  to  said  outlet  port  through  said  fluid 

55  passage  having  said  orifice. 

3.  Af  low  control  valve  as  claimed  in  claim  1  ,  where- 
in  it  has  a  passage  extending  from  said  inlet  port 

4 
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to  said  low-pressure  end  of  said  spool  through 
said  fluid  passage  having  said  orifice  and  then 
extending  to  said  outlet  port  through  said  sealing 
portion  formed  between  said  annular  seal  and 
said  shoulder  portion  on  said  spool. 

4.  A  flow  control  valve  as  claimed  in  any  of  claims 
1-3,  wherein  said  biasing  means  is  electronically 
and  variably  controlled. 

Patentanspruche 

1.  Fluliregelventil  mit: 
einer  Hulse  (1  1  ),  die  mit  einer  Eingangsoff- 

nung  (13),  einer  Ausgangsoffnung  (14)  und  an  ih- 
rem  Innenumfang  mit  einer  ringformigen  Nut  (15) 
versehen  ist; 

einem  Kolben  (12),  der  verschiebbar  und 
f  lussigkeitsdicht  in  der  Hulse  montiert  ist,  und  ein 
Hochdruckende  (A)  und  ein  Niedrigdruckende 
(B)  hat, 

wobei  der  Kolben  (12)  an  seinem  Aulien- 
umfang  mit  einer  Ringnut  (1  6)  versehen  ist,  die  ei- 
nen  Schulterabschnitt  aufweist; 

einen  Fluiddurchlali  (1  8)  der  mit  einer  6ff- 
nung  (19)  versehen  ist,  urn  das  Hochdruckende 
(A)  mit  dem  Niedrigdruckende  (B)  zu  verbinden; 

einer  ringformigen  Dichtung  (17),  die  f  lus- 
sigkeitsdicht  in  der  in  der  Hulse  (11)  ausgebilde- 
ten  ringformigen  Nut  (15)  und  der  im  Kolben  (12) 
ausgebildeten  ringformigen  Nut  (16)  eingepalit 
ist,  wobei  dazwischen  ein  Spalt  verbleibt; 

einem  Vorspannmittel  (20)  zum  Vorspan- 
nen  des  Kolbens  (12)  in  einer  Richtung  entge- 
gengesetzt  zur  Fluiddruckdifferenz  zwischen 
dem  Hochdruckende  (A)  und  dem  Niedrigdruck- 
ende  (B)  des  Kolbens  (12), 

wobei  die  ringformige  Dichtung  (17)  zu- 
sammen  mit  dem  Schulterabschnitt  einen  Dich- 
tungsabschnitt  zum  Offnen  und  Schlielien  der 
Fluidkommunikation  von  der  Eingangsoffnung 
(13)  zur  Ausgangsoffnung  (14)  uberdie  Offnung 
(19)  bildet,  wenn  sich  der  Kolben  (12)  bewegt, 

wobei  der  Dichtungsabschnitt  geoffnet 
wird,  wenn  das  Fluiddruckdifferenz  kleiner  als 
der  Druck  entsprechend  der  Vorspannkraft  des 
Vorspannmittels  (20)  ist,  und  geschlossen  wird, 
wenn  er  grolier  ist,  wodurch  die  Druckdifferenz 
gleich  dem  Druck  entsprechend  der  Vorspann- 
kraft  (20)  gehalten  wird  und  die  Flulirate  durch 
die  Offnung  (19)  so  eingestellt  ist,  dali  sie  gleich 
dem  Wert  ist,  der  durch  die  Druckdifferenz  und 
die  Querschnittsflache  der  Offnung  (19)  be- 
stimmt  ist  und  der  Flulirate  zwischen  der  Ein- 
gangsoffnung  (13)  und  der  Ausgangsoffnung 
(14)  entspricht. 

2.  Fluliregelventil  nach  Anspruch  1  ,  wobei  es  einen 
Durchlali  aufweist,  der  sich  von  der  Eingangsoff- 
nung  zum  Hochdruckende  des  Kolbens  durch 
den  Dichtungsabschnitt  zwischen  der  ringformi- 

5  gen  Dichtung  und  dem  Schulterabschnitt  am  Kol- 
ben  erstreckt  und  dann  weiter  zur  Ausgangsoff- 
nung  durch  den  Fluiddurchlali  mit  der  Offnung 
fuhrt. 

10  3.  Fluliregelventil  nach  Anspruch  1  ,  wobei  es  einen 
Durchlali  aufweist,  der  sich  von  der  Eingangsoff- 
nung  zum  Niedrigdruckende  des  Kolbens  durch 
den  Fluiddurchlali  mit  der  Offnung  erstreckt  und 
dann  durch  den  Dichtungsabschnitt,  der  zwi- 

15  schen  ringformiger  Dichtung  und  dem  Schulter- 
abschnitt  am  Kolben  gebildet  ist,  zur  Ausgangs- 
offnung  fuhrt. 

4.  Fluliregelventil  nach  einem  der  Anspruche  1  bis 
20  3,  wobei  die  Vorspannmittel  elektronisch  und  va- 

riabel  gesteuert  werden. 

Revendications 
25 

1.  Vanne  de  commande  de  debit  comprenant: 
un  manchon  (11)  forme  avec  une  ouverture  d'en- 
tree  (1  3),  une  ouverture  de  sortie  (14)  et  une  rai- 
nure  annulaire  (15)  a  la  peripheric  interne  de  ce- 

30  dernier, 
un  piston  (12)  monte  a  glissement  eta  I'etanchei- 
te  au  liquide  dans  ledit  manchon  (1  2),  et  avec  une 
extremite  a  haute  pression  (A)  et  une  extremite  a 
basse  pression  (B), 

35  ledit  piston  (12)  etant  forme  a  sa  peripheric  exter- 
ne  avec  une  rainure  annulaire  (16)  ayant  une  par- 
tie  d'epaulement, 
un  passage  de  f  luide  (1  8)  pourvu  d'un  orifice  (1  9) 
pour  relier  ladite  extremite  a  haute  pression  (A)  a 

40  ladite  extremite  a  basse  pression  (B), 
un  joint  d'etancheite  annulaire  (17)  inseree  a 
I'etancheite  au  liquide  dans  ladite  rainure  annulai- 
re  (15)formee  dans  ledit  manchon  (11)  et  inseree 
dans  ladite  rainure  annulaire  (16)  formee  dans  le- 

45  dit  piston  (1  2)  avec  un  ecartement  entre  ces-der- 
niers, 
un  moyen  de  chargement  preliminaire  (20)  pour 
charger  initialement  ledit  piston  (12)  en  sens  op- 
pose  a  la  difference  de  pression  de  fluide  entre 

so  ladite  extremite  a  haute  pression  (A)  et  ladite  ex- 
tremite  a  basse  pression  (B)  dudit  piston  (12), 
ledit  joint  d'etancheite  annulaire  (17)  formant,  en 
cooperation  avec  ladite  partie  d'epaulement,  une 
partie  d'etancheite  pour  ouvrir  et  fermer  la 

55  communication  de  fluide  a  partir  de  ladite  ouver- 
ture  d'entree  (13)  vers  ladite  ouverture  de  sortie 
(14)  a  travers  ledit  orifice  (1  9)  lorsque  ledit  piston 
(12)  se  deplace, 

5 
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ladite  partie  d'etancheite  etant  ouverte  lorsque 
ladite  difference  de  pression  de  fluide  est  infe- 
rieure  a  la  pression  correspondant  a  ladite  force 
de  chargement  initial  dudit  moyen  de  chargement 
preliminaire  (20)  et  fermee  lorsqu'elle  est  supe-  5 
rieure  a  cette-derniere,  en  maintenant  ladite  dif- 
ference  de  pression  a  un  niveau  egal  a  la  pres- 
sion  correspondant  a  ladite  force  de  chargement 
initial  (20),  et  le  debit  a  travers  ledit  orifice  (19) 
est  regie  a  une  valeur  egale  a  la  valeur  determi-  10 
nee  par  ladite  difference  de  pression  ainsi  que  la 
superficie  de  la  section  dudit  orifice  (19)  et 
correspond  au  debit  entre  ladite  ouverture  d'en- 
tree  (13)  et  ladite  ouverture  de  sortie  (14). 

15 
2.  Vanne  de  commande  de  debit  selon  la  revendica- 

tion  1,  comprenant  un  passage  s'etendant  de  la- 
dite  ouverture  d'entree  vers  ladite  extremite  a 
haute  pression  dudit  piston  a  travers  ladite  partie 
d'etancheite  entre  ledit  joint  d'etancheite  annulai-  20 
re  et  ladite  partie  d'epaulement  sur  ledit  piston  et 
puis  s'etendant  vers  ladite  ouverture  de  sortie  a 
travers  ledit  passage  de  fluide  ayant  ledit  orifice. 

3.  Vanne  de  commande  de  debit  selon  la  revendica-  25 
tion  1,  comprenant  un  passage  s'etendant  de  la- 
dite  ouverture  d'entree  vers  ladite  extremite  a 
basse  pression  dudit  piston  a  travers  ledit  passa- 
ge  de  fluide  ayant  ledit  orifice  et  puis  s'etendant 
vers  ladite  ouverture  de  sortie  a  travers  ladite  30 
partie  d'etancheite  formee  entre  ledit  joint  d'etan- 
cheite  annulaire  et  ladite  partie  d'epaulement  sur 
ledit  piston. 

4.  Vanne  de  commande  de  debit  selon  I'une  quel-  35 
conque  des  revendications  1-3,  dans  laquelle  le- 
dit  moyen  de  chargement  preliminaire  est  a 
commande  electron  ique  et  variable. 
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